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TRAPE NC SPEED REPORT.NO.. 97 


Ors Ji F.. McLaughlin, Director October 5, 1976 
Joint Highway Research Project 
File: 8-3-3 
FROM: H. L. Michael, Associate Director 
Joint Highway Research Project Project: C-36-10C 


The attached Progress Report No. 97 on Traffic Speeds is 
the report of the April-June quarterly study of free-flowing 
automobile and truck speeds on rural, tangent, level sections 
of Interstate, 4-lane and 2-lane and on urban interstate high- 
ways in Indiana. The report has been prepared by Mr. A. A. 
Gadallah, a Graduate Instructor in Research on our staff, 
under the direction of Professor H. L. Michael. The data were 
collected by Mr. G. K. Stafford and a number of graduate 
assistants on our staff. 


The results indicate similar speeds for all passenger 
cars as those of the January-March 1976 Study. The speeds of 
heavy trucks, however, were found to average 1.7 mph higher 
for this period than for the last quarter. 


Copies of the report will be sent to the Federal Highway 
Administration and the ISHC for review, comment and acceptance 
as fulfillment of the objectives of this HPR Part I Study. 
Copies of the report are requested for release to the Indiana 
State Police and the Indiana Office of Traffic Safety as a 
normal procedure for these reports. 


Respectfully submitted, 
ie ee hic Kao © 


Harold L. Michael 
Associate Director 
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Interim Report 
TRAFFIC SPEED REPORT NO. 97 
by 


A. A. Gadallah 
Graduate Instructor in Research 


and 


George K. Stafford 
Traffic Engineering Technician 


Joint Highway Research Project 
File No.: 8-3-3 
Project No.: C-36-10C 


Prepared as Part of an Investigation 
Conducted by 
Joint Highway Research Project 
Engineering Experiment Station 
Purdue University 
in cooperation with the 
Indiana State Highway Commission 


and the 


U. S. Department of Transportation 
Federal Highway Administration 


The opinions, findings and conclusions expressed in this 
publication are those of the authors and not necessarily 
those of the Federal Highway Administration. 


Purdue University 
West Lafayette, Indiana 
October 5, 1976 


' : (al) kbaa dA 
mariasen nv sesso! ssechast 


' ‘bret 
: =~ 
peana tone wl 601050 
Whisinns ann oN i, cer ee 


~ 9 wyxt re cape ay « He | j ot 


= - om 7 } | 
f=! | » Oty 

14 a v 170 1¢ it j 

| i ’ 
i b a4 7 \, + ; 
‘ re @7 —% A 
% i 7 if j : | 

be ii : ih! 
; | 

e 7 Peas 7 : 
’ : 
7 
iat 4 me aft mete 17 - foi! ™ if 
wy UR” apt : ; A iS 7 
ha wa ‘a av » ON 7] i, ‘areas an | (Sa =a Jj mT O LW th tga, eat 
2) (epee fay yim ire ® r ib: er iw > ut +4 eee wart _ Fem 
> alt Ser ba Or A tate hi uy Py pel Vs esi Via Tu condh ; ’ 
7 is 
7 
S 5 


7 srtoeperiil arb: 
anetbr aie Tes, 
| aNOh 6a riety 


TECHNICAL REPORT STANDARD TITLE PAGE 


1. Report No. 2. Government Accession No. 3. Recipient's Catalog No. 

JHRP-76-29 

4. Title and Subtitle 5. Report Date 

October5, 1976 

TRAFFIC SPEED REPORT NO. 97 6. Performing Organization Code 

7. Author(s) 8. Performing Organization Report No. 

A. A. Gadallah and G. K. Stafford JHRP-76-29 

9. Performing Organization Name and Address 10. Work Unit No. 

Joint Highway Research Project | 
Civil Engineering Building 11. Contract or Grant No. 

Purdue University HPR-1(14) Part I 

West Lafayette, Indiana 47907 13. Type of Report and Period Covered 
12. Sponsoring Agency Name and Address I nter j m R epor t 

Indiana State Highway Commission April-June 1976 

State Office Building | 
100 North Senate Avenue 14. Sponsoring Agency Code 


Indiananolis, Indiana 46204 
15. Supplementary Notes 
Conducted in cooperation with the U. S. Dept. of Transportation, 
Federal Highway Administration. Planning Study titled "Speed Trends 
for Indiana Highways". 
16. Abstract 
This report is another on the continuing study of speeds of 
vehicles on Indiana Highways. Observations of spot speeds were 
taken on interstate, four-lane and two-lane highways throughout 
the state during the month of June 1976. 


Analysis of the speeds showed the overall average speed for all 
vehicles was 56.8 mph. The overall average speed for passenger 
cars and all trucks was 57.1 mph and 56.1 mph, respectively. These 
overall average speeds were similar for passenger cars and 0.5 mph 
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TRAFFIC SPEED REPORT NO. 97 


This report is an analysis of spot speed observations 
made during June 1976. All observations were made of free- 
flowing vehicles on level, tangent sections of rural and 
urban highways during daylight and under favorable condi- 
tions. 

The speed monitoring stations for each highway classi- 
fication were divided into two groups. The first group is 
identified as "control stations" and studied from the same 
locations on selected Federal and State highways as used in 
the previous annual studies. These "control stations" will 
be used in each quarterly study. The second group is se- 
lected at random for each quarterly study. 

Fourteen speed monitoring stations were used for the 
reported study. Seven of these stations were the control 
stations noted above. The other seven stations were selected 
at random for this quarterly study. 

Stations were classified as two-lane, four-lane, rural 
interstate, or urban interstate highways. A representative 
sample of spot speeds was obtained at each station in each 
classification. The site locations were as follows: (See 


Figure A) 
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Rural Interstate Highways 
*RI-21 (1-69) 3.3 miles south of junction of SR 18 


*RI-6 (1-65) 7.5 miles north of junction of SR 160 
RI-26 (1-90)-TR** Between Jct. SR 3 and SR 13 at Co. Rd. 1200W 
RI-28 (I-90)-TR** Between Jct. U.S. 31 and SR 39 at Olive Road 


Four-lane Highways 
*Ab= 32) (UCS 3130) 2.0 miles east of junction of SR 49 


*4L-17 (U.S. 52) 1.0 mile west of Klondike 
4L-18 (U.S. 52) 1.4 mile south of Kentland 
4L-19 (U.S. 52) 4.3 miles north of Kentland 


Two-lane Highways 
e218 (UeS.035) 1.5 miles east of junction of I-69 


*2L-54 (U.S. 231) 1.0 mile south of junction of SR 234 
2L=-56 (S.R. 24) 3.0 miles east of junction of U.S. 41 
2b=62.,(S<Rs 37} 1.4 mile north of junction of SR 237 


Urban Interstate Highways 
*UI-6 (1-65) East of White River Bridge 


UI-4 (1-465) Indianapolis, at mile post 015 


The vehicles were classified as Indiana or Non-Indiana 
Passenger Cars and Light (less than 5000 Ibs. gross weight) 
or Heavy (equal to or more than 5000 lbs. gross weight) Trucks. 
The analysis was performed as classified and combined, passenger 
cars or trucks. 
The maximum speed limit in Indiana is 55 miles per hour, 
both on Interstate and other rural highways. 
* Control stations 


** Toll Road 
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FIGURE A ,LOCATIONS OF SPEED-STUDY STATIONS 
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Equipment and Field Procedure 


The observations for this study were obtained by use of 
a Radar Speed Meter. The meter was placed approximately four 
feet from the edge of the pavement at angles less than 10° 
with the highway center line. No corrections of speeds were 
necessary at these small angles. At the beginning of the 
study the accuracy of the meter was checked and any constant 


discrepancy of readings was corrected accordingly. 


RESULTS OF ANALYSIS 


The data collected were analyzed and are summarized 
in Tables 1 to 14 in the Appendix. Tables 15, 16, 17 and 18 
summarize the data for rural interstate, four lane, two lane 
and urban interstate highways, respectively. Table 19 is 
the summary for all highways. Tables 20 through 34 are 


summaries in an FHWA format which is desired. 
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The average speed for each classification of vehicles on 


each type of highway for this study was as follows: 


Other 
Interstate Four Lane Two Lane 

Urban = Rural = Rural = sRurral 

Passenger Cars: 

Indiana 57 20 58.1 a fal | 55.3 

Non-Indiana 57.8 55.9 S752 S5eid 

All Passenger Cars Siig) 58.6 SW ar So, 

85 Percentile (all) 61.6 67.5 61.9 60.7 

Trucks: 

Less than 5000 lbs. 56.4 yy Ae 56.6 ayo) 

S000 bs. or more 54.8 58s7 a7 50 53e0 

All Vehicles: 

Average 57.0 58.5 57.0 54.7 

85 Percentile 61.3 62,5 62.0 60.3 


The percent of vehicles exceeding the speed limit (55 mph) 
for each classification of vehicle and each type of highway was 


as follows: 


Interstate Other 
Urban Rural Four Lane Two Lane 

Passenger Cars: 

Indiana 66 13 63 49 
Non-Indiana 67 78 67 51 

All Passenger Cars 66 76 63 49 
Trucks: 

Less than 5000 Ibs. 58 62 62 39 
5000 Ibs. or more 5] 76 63 4] 


All Vehicles: 63 74 63 46 
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The percent of vehicles traveling more than 5 mph above 


the speed limit (exceeding 60 mph) for each case was as follows: 


Urban 


Passenger Cars: 
Indiana (28) 
Non-Indiana 30 


All Passenger Cars 24 
Trucks: 

Less than 5000 Ibs. 22 
5000 1bs. or more 1s) 
Ali Vehicles: 23 


Interstate 
Rural 


27 
3c 
30 


21 
BI) 
30 


Other 
Four Lane 
Rural 


26 
(at 
26 


24 
26 
25 


Two Lane 


Rural 


19 
17 
19 


13 
id 
16 


The percent of vehicles traveling more than 10 miles per 


hour above the speed limit (exceeding 65 mph) for each case was 


as follows: 


Passenger Cars: 
Indiana 5 
Non-Indiana S 
All Passenger Cars 5 
Trucks: 

Less than 5000 Ibs. 4 
5000 Ibs. or more 1 
All Vehicles: 4 


Interstate 


Urban Rural 


Other 
Four Lane 
Rural 


Two Lane 
Rural 
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Summary and Conclusions 


The overall average speed for all vehicles and passenger 
cars in this study was found to be 56.8 and 57.1 mph, respec- 
tively. The overall average speeds for heavy trucks and for all 
trucks were found to be 56.6 mph and 56.1 mph, respectively. 
These overall average speeds are about the same for all vehicles 
and passenger cars as the results of February-March 1976. How- 
ever, the overall average speeds for heavy trucks and for all 
trucks are 1.7 mph and 0.5 mph, respectively, more than the 
results fo the February-March 1976 study. 

Table A presents a comparison of the overall speed results 
with that of the previous two studies. The 85th percentile 
speed of passenger cars was about the same for the three periods 
under consideration. 

A comparison of April-June 1976 speed data with that for 
other recent periods for several types of highway for passenger 
cars and trucks is shown in Tables B, C, D and E. 

The increase in the average speed for heavy trucks 
occurred mainly on rural interstate and four-lane highways 
(as compared to the February-March 1976 study). On the other 
hand, the average speeds and 85th percentile speeds for 
passenger cars were about the same on all types of highway 
except for the rural interstate highways where there was a 


slight increase from the February-March 1976 study. 


1 , ' ¥ FI - a 
rapaeecey cae anfaidew (fg) tot heeds sgevava eT ane 
Sudo: 497 T.N@ ye 8. b2 ed od doved-2ew youre 
fie see bea ciser? vveud 16% ebasis Sadiavé : Mf erated ote 


213°) °3o"9@7 dom {,d2 Lone van Acae sd of baud) sven S450 
2 


Siu FAsyv TF i\y )iors. O45 GWH08 Gwe, thaset sieiave Fieve 92edT 
“Wo -viivilde” 10 etiiwat sity 86 stb Jeprseeagr one 
=9f sven aowg? OpitayeT)etsve SAS, .1sve 
; wri “te £AIUR 
¢ f 15 al ey iia *) piivest 
i f _ j | 
i wy j Gis wae 
i { Rij) 1 Ly 50 
j Shoo W3H At 
D } raVmeod i 
: erg 7 > 73.0 
4 7 Mica , uf 
F i 7341" 31 
453 eH) K204 aot infeam OST sSon 
: eo] Wie ee=wisgades wily OFF WEtpNaes 2h] 
“f Si papa * ATE, Bas) Cosow speiave Snt ,onat 
A ode Jv (ja [9 Sie: S09 Seodé stew 6a yapie2e6e 
bp 2) 00) Saale cyewlirh oretervsent of ane? sie a) JasoRe 


i jlorsh-gtouvdsd ofdinay? seesqont Jags 


TABLE A 
COMPARISON OF THE OVERALL SPEED RESULTS 


April-June Feb.-March Oct.-Nov. 

1976 1976 1975 
Average: 
All Passenger Cars Sy | 2 re oy fea) 
Heavy Trucks 50.0 54.9 563 
All Trucks 56.4 55.6 SoS 
85 Percentile: 
All Passenger Cars 61.8 61.5 618 
Heavy Trucks 61.9 SUE 5 60.5 
All Trucks 61.4 60.2 60.7 


15 Percentile: 


Heavy Trucks 50.5 49.3 S122 
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TABLE B 
AVERAGE SPEEDS ON INTERSTATE HIGHWAYS (URBAN) 


April-June Feb.-March Oct.-Nov. July-Sept. 


1976 1976 1975 OWS 
Passenger Cars: 
Indiana Sato SW fees 59.1 3) Sa) 
Non-Indiana 57.8 S10 58.8 60.9 
All Passenger Cars bv. 5 S1ee 59.0 60.0 
85 Percentile (all) 61.6 61.0 62.3 64.2 
Trucks: 
Less than 5000 Ibs. 56.4 570 61.0 58.6 
5000 Ibs. or more 54.8 54.4 58.1 DGie.7 

TABLE C 


AVERAGE SPEEDS ON INTERSTATE HIGHWAYS (RURAL) 


April-June Feb.-March Oct.-Nov. July-Sept. 


1976 1976 1975 1975 
Passenger Cars: 
Indiana 58.1 57.4 56.8 ee OD | 
Non-Indiana 53.9 58.0 O71 60.2 
All Passenger Cars 58.6 5720 56.9 59.9 
85 Percentile (all) 62.5 61.8 60.4 64.2 
Trucks: 
Less than 5000 lbs. 57.1 56.5 eR, 562-2 


5000 Ibs. or more 58.7 56.7 5167.5 59.3 
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TABLE D 


AVERAGE SPEEDS ON OTHER FOUR-LANE HIGHWAYS 


Passenger Cars: 


Indiana 

Non-Indiana 

All Passenger Cars 
85 Percentile (all) 
TeUGKS : 

Less than 5000 lbs. 


5000 lbs. or more 


April-d 
1976 


Cy eal 
OTs2 
57 el 
(og Me 


5 Oi. 0 
O70 


une Feb.-March 
1976 


Sica 
58.06 
5/298 
62.2 


5720 
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TABLE E 


Oct.-Nov. 


1S75 


AVERAGE SPEEDS ON TWO-LANE HIGHWAYS 


Passenger Cars: 


Indiana 

Non-Indiana 

All Passenger Cars 
85 Percentile (all) 
hRUCKS : 

Less than 5000 ibs. 
5000 Ibs. or more 


April-d 


1976 


SRS) 
Doie3 
55.0 
60.7 


SS IGe) 
520 


une Feb.-March 
1976 


56.4 
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56.4 
60.5 
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Oct.-Nov. 


1975 
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July-Sept. 
1975 
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APPENDIX B 


Speed Data Summary as Furnished to FHWA 
For Quarterly Speed Monitoring 
(Tables 20 to 34) 


pan a (as (ee a a a 
Teyoy 21e3S 

= P| | | 7 ol Ed he ies 
y[einy ‘ouey-Z 


Sia eae 2 a 
| 6°29 L°Ls G°8S 8°L LOLL om 


£2 19 5395 Ls Se 


30 


UL) paptatpun ‘eueT-T31NN 


peptata ‘auel-TITNW 


yTeany 
ayeqsiaquy 


| 


Ble 


ueqin 
aqyeysiaquy 


(Ha) (sanoy) painseay | suotaes07 
paads UOTSSaS satTotuan| zo aquoy 

But paaoxy sistiojoy | eTFqueci1eg | ueTpay| eseraay | juaswainseo, jo jo Sorry 
jo Juacoiag yIasg yo uotzeing | 1equny zaquny 


eueLpU] ALV1S 


Zuypuq 1eax--jzodey Tenuuy [_] 
10 


O/6L “OE OuNne ButTpug 2zaj1eNH iepuaTtej--q10day AqT19Iq1eNd [XJ 


(Aremung TeoTIsFIeIS) 
paeds jo B3uyiojqpuoW 


5842 


3] 


: “Hd S9 0€ ‘HdIW 09 9/ ‘“HdW SS 


‘ONIGHGOXA SATOIHGA FO AOVINGOY dd 


$9 (HIN) qaqds AILNaADYaAd HLS8 €8S (HdIN) GaddS NVIGAIN 
p'y (HAW) NOILVIAGG GUVGNVLS 9°8S (Hd) GAadS ADVUGAV 
O2¢p> GCANUNSV AWN SAIOM GA 9//0L/9 SALVG lL SNOISSHS AO YAEWNAN 


GUGIGIGRINa LOCIGLICI Ce iin nana Se 
O9L YS JO UOLZOUNP JO YZUOU Sell G*/ “S9-I NOILVYOOT 9-IN HAAWNNAN NOILVILS 


[euny “93e}S4aqUT =§AYODALVO AVMHDI 


AYUVWINNS NOILVLS ONIVOLINOW Gaddds 


. 


(IF VOVTATS DMINOTMOM Gate 


letra jd  YAOCORTAD YaAWHORIEE 


——————— 
Ss 


__ 4-1) ASAMOM MOPAR 


evio(2242 95 RAR “se 
" 1492 SO AASVA 


ty 2D. 402 TMS 


Bs ie Oa et 


32 


¢ ‘HdNS9 £2 ‘HdNO9 £79 « ‘HAW SS 
‘ONIGAAOX A SHIOINGA JO FDVLINAON Ad 
“To aN) daads ATMINAOUAd HLSe ~ 9°96 (HAW) Aaaas NVIGSN 
~ 8 > (HAW) NOILLVIASG GUVGNVLS ~  LZS (Hd) ASadS AOVUAAV 


€cvp CAYNSVAWN SHIOM GAA 9L/2/9 SALVA | SNOISSHS JO YAEWNN 


BL YS JO YOLZOUNL JO YyNOS sa_[lu E°Ee *69-I NOILVOOT l2-1yY UAAWNAN NOILVILS 


Leany ©9}e}S4uaqUT =§AYODALVO AVMHDIH 


AUVNWOAS NOILVLS ONIVOLINOW GaddS 


VARMIVUS VOITAT?S OIIAOTIMOM OAs Te 


attitsisinl “YaCoaTaAd Faw shy i. 


— ssinaneaeeeneetitetnaiaienttiee 


Bi B2 Yo netgami. io. aus 2sf fi T,c ,o-1 GCITADOG {$-ia ARBMUM MONTES 


238 G2hs2 ws 2! oe 1 S\2 PATAG. 143) cozase 40 sae 
2M) Gas62 spABavA 

i 3M) Cazse Magee 

‘37 1S SOA wae 


‘a avant 2 


ns 


33 


MOOZL PeoY AquNOD 3e» 


aE Se 


8 ‘HdWN $9 LE ‘Hd 09 8Z ‘HAW SS 


*ONIGAAOXA SATIOINGA AO AODVLINAON dd 


p°€9 (HAW) GAddS ATILNGOY Ad HLS8 9°85 (HdIN) GdddS NVICAW 


26S 


OV (Ha) NOILVIASG GUVONVLS (HdIN) CGadS FOVUGAV 


cfb GAUNSVAW SAIOM GA 9//8/9 SALVA lL SNOISSHS JO YAENNN 


*EL US Puke € YS JOC UsEMzeq *(peoYy LLOL) O6-I NOILVOOT 92-14 UYAAINNN NOILV.LS 


[euny “9}e}S49qUT AYOOALVO AVMHOM 


AUVWINAS NOILVLS DONIYOLINOW GaddsS 


YaAAMMU2 UCIT! TS DHIBOTMGM Gams 


utiJ retul’ -TaOwa ra | 


BS __ sew 38 


SEP me-bne © Al 951: feewset', (Heol 1151). 02.) AOITAGOS 23-0) Me 


a 


en Ofna esol. ; \ Al ) @8Qlea2 20 x; 


a. " 
a.Te (Sy ee } a” : ‘ HWW) daa4e 


ee 


ec) IDATH 


‘BIN ts 


an 


eat yanues Je* 


34 


PEOY BALIO 32x 


L ‘“HdW S9 62 *“HdW 09 OL ‘HdW SS 
‘ONIGGGOXaA SATOIHGA FO ADVLINGOY dd 


L°29 (HdW) GaddS ATILNGOU Ad HLS8 G24 (HdW) GaddS NVIGCAW 


b 8S 


SY (Ha) NOLLVIAGG GUVAGNVLS (HdW) GAadS GOVUAAV 


9¢v CHUYNSVAWN SAIOWM GA 91/8/9 SALVA lL SNOISSHS JO UAEWON 


NOILVOO 8ce-IY YUAAWNN NOILVLS 
jeany “a}ye}SueqUy] 


» 6€ YS Pue LE SN FIC UBeMzZoq "(peoYy LLOL) 06-1 


AYOOALVO AVMHDOIA 


AUYUVNWNS NOILVLS ONIYOLINOW Gaadds 


YRAMtIUF MOTATS TMIAOTI“MGM Gaase 


Feaph ofeizieinl YSODSITAD YAN EOL 


ER I — i a — SS 7 
— 


ie fic Bie. [oe (Sb sta 141 Beh Tint) We MOT SoC ih: HSS MU ee 


meeance Us = VES | 2MOI2E AZ SG AAEM 


_ 


-~2M) (Sete 2AAaveS 


“ih ty 20 sO Ata 


iene cd 


Fang Sy tO Ja® 


30 


S ‘“HdW $9 b2 *“HdW 09 SS ‘Hd Ss 


*ONIGHGOXA SATOIHGA JO AODVINAOY Ad 


ES (Ha) QqaggydS AMILNGOYdd HLS8 6°SS (Hd) GaddS NVIGGW 


L£°9 (HAW) NOILVIAGG GUVAGNVLS 0°95 (Hd) CH4dS AOVUGAV 


Opp CHUNSV AWN SAIOIW GA 9//SL/9 SALVA | SNOISSHS JO YSENNN 


BxLPUOLY JO FSAM BLU O°L *ZG SN NOILYOO' Ll-lt HAANWNN NOILV.LS 


Le4ny) PeplAtg “euel-l3LNW = AUYODALVO AVMHDIA 


AUYUVININNS NOLLV.LS ONIYOLINOW GaaddS 


SMH OTMOM Gaste 


uh  YAOOTTAD YAWHDIEE 


t ASHMUM MOTTATS 


ozen2 30 ASM 


GGT? SSARSre 


2 AAEM 


me yg 


36 


6 ‘HdNS9  £4Of ‘HdNO9  °&£OL ‘Hd SS 
(ONIGAGOX A SA IOINGA JO ADVINAOUAd 
OTS Haw) Gagds AMINSOUAd Hise — 17S (HAWN) Gags NVIGAWN 
WS” (HaW) NOILVIAGG GUVGNVLS ~ [85 (Hd) GASdS SOVUAAV 


Of GAHUNSVAW SATIOMGA 9//p/9 SALVA Lt SNOISSHS JO YAEINON 


a 
pue|zUsy JO YANOS Sal tWw pL “2S SX NOILVOOT 8l-lb UAMAWNAN NOILVLS 


(Le4ny) paplatg Sauel-17 Ny AYOOALVO AVMHDIN 


AUVWINNNS NOILVLS ONIYOLINOW GadddsS 


HOrvaTe OAMIROQTIAOM Gade 


2 Li-tiiun TROD ETAS YA MESS a 


——— : 


= 
Ft aD | 4(.18 Ea5l1 0M MOD Aze 


"SCo|  SMCte2aR FO AREME - 


20 SDATHSSAI SS 


HIM 2é 


a7 


8 ‘Hd $9 62 ‘HAW 09 G9 ‘HdIN Ss 
“ONIGHAOXA SATOINGA FO FOVINGOY dd 


0°€9 (Hd IN) GdadddS ANLNGOYdd HLS8 8°9S = (Hd IN) GdadS NVIGGWN 


L°9 (HAW) NOILVIAGG CUVGNVLS a aS (HdIN) CA4dS ADVUAAV 
6€b CAYUNSV AN SAIOM GA gi/8\/9 saxva [ SNOISSaS JO HAEWOAN 


puejzuay JO YOU sallw g*y “2G SN NOILVYOOT 6L-lv UAAWNAN NOTLV.LS 


(Le4ny) paplatq Saue_-131nW AYOOALVO AVMHDIA 


AYUVWINNS NOILV.LS ONIYVOLINOW GaddS 


AT ARITA 


~= AJISY 


[ag 


38 


> ‘HdNS9  £8L ‘HdNO9 £19 ‘Ha Ss 
‘ONIGAIOXA SAIOINGA JO ADVINGOU Ad 
FOF Wan) GagdS AILNGOUAd HLS8  =—~CS~S~—G:—“(«é« IN) EAS NVVIIAN 
Sp (HAW) NOILVIAGd auvaNvLs ~ 9°9¢ (Hd) CASdS ADVUAAV 
€ep GauNSVaNSaIOMaA”+©«92/7€/9 SaLVva Ll SNOISSAS JO USANNAN 
6y US JO UOLZSUN JO Yses satiw O°2 “OE SX NOILWOOI ?cé-l) YAAWNAN NOILVILS 


(Leuny) paplAtg Sauel-!31nW AYOOALVO AVMHOIAN 


AUYUVWNNAS NOILVLS ONIYVOLINOW GaddS 


VRAIS VOITAT2 SUILOTINONM Gaese 


met) Se ea) YROOSTAYY VE 


—— a 


) _ i RIEME : 


HVS Sol dei = 


as 


epAThSoOnae: 


oy 
> 


39 


7 ‘HdW $9 6L ‘Hd 09 6b ‘Hd Ss 
*DONIGAGOXA SATOIHGA AO FOVINGOY dd 


9°09 (Had) Gdddds WUILNYwdd HLS8 8°rS (HdW) GaadS NVIGAN 


6°S (HAW) NOILVIAGG CUVGNVILS via9 (HAW) GAddS AVUAAV 
€€h GHYNSVAW SA IOM dA 91/2/9 SALVA lt SNOISSHS JO YAEWNNN 


69-I $0 uoLqOUNC 4O Ysea SatLW G*, “GE SQ NOILVOOT  8l-1¢ HAAINNN NOILVLS 


jeuny * 


oue[-OMl AYOODALVO AVMHDIH 


AUVWIANS NOLLVLS ONIVOLINOW GaddS 


oh 


40 


l THHNS9 ~=~—SC=«C—LSC“‘(<‘ iAINNQ~—~<“Ct~*é‘s‘S*S~SGSC*«C WAIN SG 
‘ONIGAGOX GA SAIOIWNGA AO ADVLINAOY Ad 
—F09 Gan) GaadS AMLNAOUAGHLS8 2°65 (Hd) GdadS NVIGAN 
~ 8°9 (HAW) NOILVIASG GUVGNVLS ~ 99S (HdW) Gaads aDVUGAV 


Ley GGAYNSVAW SHIOM GA 94/S2/9 SALVA | SNOISSAHS JO YAENWNAN 


bEZ YS JO UOLZOUNE JO Y3NOS BL LW O'L “LEZ SQ NOILVOOT vS-1e HAAWNAN NOILVILS 
peuny “sue[-OM, AYODALVO AYMHDIE 


AUVININNS NOILVLS DNIYOLINOW GaaddS 


YRAMMUE HOrTATs oymonmonr a Te a. 
= 


____ 16 wY 90 owt, YEOOSERS a WHO 
_ _ 
44 VU VOITATS 


a 
<= ae 
al tr : p. er ve | ba. 2¢ eois! Uv vc 
ieee, AAU 


[= 


peo Be vi Vo missaut.to \ 


; 


— 


4] 


S *“HdIN $9 ce *‘HdW 09 8S *HdIN SS 
ONIGGAGOXA SH IOIHGA JO GOVINGOY dd 


G°19 (HdWN) GHYdS ATILNAOU Ad HLS8 L°9S) (Hd) GGadS NVIGGN 


6°S¢ (HdW) NOILVIAGdG GUVANVLS ¢°9S) = (Hd WN) CAUdS FOVUGAV 
Lep GHYNSV AN SA IOIM GA 91/L/9 SHLVa_ | SNOISSAS 40 YUAEWAN 


oe i ieee 
Ly SQ UOLJOUNL JO ySPa SEL E “pe YS NOILVOOT 9S-1e UYRAINNN NOILVLS 


[euny “euel-OM, = XYOOALVO AVMHDIH 


AYUVWINNS NOILVLS ONIYVOLINOW GadddS 


7 —— 


ae 


Ss ShracTinonw Gass 


_ YAOO STAD FA vi ze : 
32? 76 Nae 
74°2 a 


bh OSA ae 


42 


2 ‘HdNS9 9 ‘HdNO09 £2  # ‘HAN SS 
‘ONIGAGOXA SATIOIHGA JO FOVINGOU ad 
oS aN) Caads ATILNAOUAd HLS8 10s Ha) Aaads NVIGGON 
~~ £9 (HdaW) NOLLVIASG GUVGNVLIS 20S (Hd) GUSdS ADVUGAV 
Oa aaunsy a sana L/L Sava 1 SNOISSAS JO WaaIWAN 


LEZ YS JO Yy4oU {lw pL *ZE YS NOILVOOT c9-1le HAAWNN NOILVILS 


RR ISIE EERE SSG OER SSIES SSS ET TUR RT TPR DSS ES” BET 
[euny “euel-OM] AYOOALVO AVMHDIN 


AUVININNS NOILVLS ONIYOLINOW GadaddsS 


43 


GLO 3SOda{ Lu 3ey 


ane 


€ ‘HdIN $9 02 ‘HAW 09 09 *“HdW SS 
“ONIGGAGOXA SA TIOIHGA JO FOV LINGO ad 


£°09 (HdWN) Ga4ddS ATILNGODY Ad HLS8 L°9S (Hd) GAddS NVIGCAN 


8°b (HAW) NOILVIAGG GUVGNVLS 8°9S (HdW) GadaddS AOVUGAV 
~ €@p GAAYASV AN SAIOIW GA 9//\/9 SALVA lL SNOISSHS JO YAEWNN 


waUs0D 9S 0} YRNOS AaUsOD MN ‘SLLOdeueLpuy *G9~-1 NOILVOO'l v-IN HAAGWNAN NOILVLS 


uequn SazezsuaqUT AUNODALVO AVMHOI 


AUVININAS NOILLVLS DONIYVOLINOW GaaddS 


u 
Sy 


44 


t “Hd S9 92 ‘HdW 09 L9 ‘Hd SS 
PONIGDGGOXT SATOIHGA AO FWOVINGDON dd 


0°29 (HAIN) GAGdS ATILNAOY Ad HLS8 0°4S (Hd) GdddS NVIGAWN 


S°S (HAW) NOILVIAGG GUVANVLS E75 (HAW) GHAdS AOVUAAV 
Sty CHUNSV AWN SAIOM dA 9//LL/9 SALVA L SNOISSAHS AO YAEWNN 


abplug AaALy 


tpodeuetpuy Ul G9-T NOILVIOT 9-IN YAAWNAN NOILVLS 


uequn *eze}S4uaIUT =AYOOALVO AVMHDIN 


AUYVNNNS NOILLVLS ONIYOLINOW GadddS 


* 


t p i ' 
uy ' 
; s 
6 A 
y ’ } ’ 7 
I 
fi i 
: ‘ , 
' : n 
‘ n ’ 
fi 
' ‘ 
' 
; 
oS 
~ 
n 
‘ 
t 
' 
n 
’ 
; 
fi ; 
1 ' 
: : 
i 
i 
: 
n , é 
n 
‘ 
- t i 
1 
‘ 
i 
i 
' 
i 
’ 
: ' 
t 
' 
: ' 
n 
ni 
) j 
1a 
‘ +6 i 
7 . 
, e 
n 7 + it : 
e 7 
' 
1 
1 
t fi 
i 
‘ 
: 
t 
: 7 : 
fi 
, 
~e : ; ‘ 
; i ' 
i) ‘ 
i 
nl i? t 
: i j " 
‘ t fi ' 
i ' 
‘ 
n n 
t 
' 
' 
} ‘ i 1 
i 
A fl 
n ‘ 
- i 


